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Description 

Field of the Invention 



10 



20 



25 



3D 



50 



55 



giotensin II receptor antagonist compound. 
Background of the Invention 

Multiple factors regulate ALDO synthesis and rpetaboliem. marv of which °P-!^7 ^^^^^^^^^ 
f^ttnSbTng nlnin secretion Jncreesmg syr^pathetic 

causlna Dositive cardiac inotropic effect and modulating other hormonal systems. 

ESs:sS=^s^r^^^^^^^^ 

orirsSoTdSrSn Also. cSLeroially-avai.able peptidic anoiotensjn H^jntagonlsts (e.g., Sar- 

alasin) have a slqnificant residual agonist activity which further limit their therapeutic application 
S Non pSdrccompoundswrt^ angiotensin II antagonist properties are known. ^'^^f^-^'^ ""^^"^^ 

SZiiiiur.Slh™™™hS=Tme o1 whic» .,. woned to .nt.go™.» th. Dlndins of IrtrtW »>«io»n.,n 
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having a biphenylmethyl moiety attached to a heterocyclic moiety. For example, EP No. 253,310, published 20 January 
1 988^ describes a series of aralkyl imidazole compounds, including in particular a family of biphenylmethyl substituted 
imidazoles, as antagonists to the angiotensin II receptor EP No. 323,841 published 12 July 1 989 describes four classes 
of angiotensin ]l antagonists, namely, biphenylmethylpyrroles, biphenylmethylpyrazotes, biphenylmethyl- 1,2,3-tria- 

5 zoles and biphenylmethyl 4-substituted-4H-1 »2,4-tr!azoles, including the compound 3,5-dibutyM-[(2'-carboxybiphenyl- 
4-yl)methyl]-4H-1,2,4-trlazo!e. U.S. Patent No. 4,880.804 to Carini et al describes a family of blphenyfmethylbenzimi- 
dazole compounds as angiotensin h receptor bfockers for use in treatment of hypertension and congestive heart failure. 
[0010] Many aldosterone receptor blocking drugs are known. For example, spironolactone is a drug which acts at 
the mineralocorticoid receptor level by competitively inhibiting aldosterone binding. This steroidal compound has been 

10 used for blocking aldosterone-dependent sodium transport in the distai tubule of the kidney in order to reduce edema 
and to treat essential hypertension and primary hyperaldosteronism [F. Mantero et al, Clin. Sci. Mol. Med., 45 (SuppI 
1), 219S-224S (1973)]. Spironolactone is also used commonly in the treatment of other hyperatdosterone-related dis- 
eases such as liver cirrhosis and congestive heart failure (F. J. Saunders el aK Aidactone; Spironolactone: A Compre- 
hensWe Review , Searle, Nfew\br»^ (ii»78)]. Progiesswely-tTicre&ibtngaosesol spirorioiaciorietrom 1 mgto^OO mg per 

15 day [i.e., 1 mg/day, 5 mg/day, 20 mg/day] were administered to a spironolactone-intolerant patient to treat cirrhosis- 
related ascites [PA. Greenberger et al, N. Eng. Reg. Allergy Proc , 7(4), 343-345 (Jul-Aug, 1 986)]. It has been recog- 
nized that development of myocardial fibrosis is sensitive to circulating levels of both Angiotensin II and aldosterone, 
and that the ak:tosterone antagonist spironolactone prevents myocardial fibrosis in animal models, thereby linking al- 
dosterone to excessive collagen deposition [D. Klug et al. Am. J. Cardiol. , 71 (3), 46A-54A (1993)]. Spironolactone 

20 has been shown to prevent fibrosis in animal models irrespective of the devek>pment of left ventricuiar hypertrophy 
and the presence of hypertension [C.G. Brilla et al, J. Mol. Cell. Cardiol. , 25<5), 563-575 (1 993)]. SptronoJactone at a 
dosage ranging from 25 mg to 100 mg daily is used to treat diuretic -induced hypokalemia, when orally-administered 
potassium supplements or other potassium-sparing regimens are considered inappropriate [Physicians' Desk Refer- 
ence , 46th Edn., p. 2153, Medical Economics Company Inc., Montvale, N.J. (1992)]. 

25 [0011] Previous studies have shown that inhibiting ACE inhibits the renin-angiotensin system by substantialty com- 
plete bk)ckade of thefCM'mation of angiotensin IL Many ACE Inhibitors have been used clinically to control hypertension. 
While ACE inhibitors may effectively control hypertension, side effects are common including chronic cough, skin rash, 
loss of taste sense, proteinuria and neutropenia. 

[0012] Moreover, although ACE inhibitors effectively block the formation of angiotensin II, aldosterone levels are not 
30 well controlled in certain patients having cardiovascular diseases. For example, despite continued ACE inhibition in 
' hypertensive patients receiving captopril, there has been observed a gradual return of plasma aldosterone to baseline 
' levels [J. Staessen et al, J. Endocrinol. , 91, 457-465 (1981)]. A similar effect has been observed for patients with 
myocardial infarction receiving zofenoprit [C. Borghi et al, J. Clin. Pharmaool. , 33 , 40*46 (1993)]. This phenomenon 
has been termed "aldosterone escape". 
35 [001 3] Another series of steroidal-type ^osterone receptor antagonists is exemplified by epoxy-containing spironol- 
actone derivatives. For example, U.S. Patent No. 4,559,332 Issued Id Grob et al describes gajla-epoxy-containlng 
spironolactone derivatives as aldosterone antagonists useful as diuretics. These 9a.11a-epoxy sterotds have been 
evaluated for endocrine effects in comparison to spironolactone [M. de Gaspare et al, J. Phanm. Exp. Ther. , 240(2), 
650-656(1987)]. 

40 [0014] Combinations of an aldosterone antagonist and an ACE inhibitor have been investigated for treatment of heart 
failure. It is known that mortality Is higher in patients with elevated levels of plasma aldosterone and that aldosterone 
levels increase as CHF progresses from activation of the Renin-Angiontensin-Aldosterone System (RAAS). Routine 
use of a diuretic may further elevate aldosterone levels. ACE inhibitors consistently inhibit angtotensin II production 
but exert only a mild and transient antialdosterone effect. 

45 [0015] Combining an ACE inhibitor and spironolactone has been suggested to provide substantial inhibition of the 
entire RAAS. For example, a combination of enalapril and spironolactone has been administered to ambulatory patients 
with monitoring of blood pressure [P Poncelet et al, Am. J. Cardiol. . 65(2), 33K-35K (1990)], In a 90-patient study, a 
combination of captopril and spironolactone was administered and found effective to control refractory CHF without 
serious inckjents of hyperkalemia [U. Oahlstrom et al, Am. J. Cardiol ., 71,, 29A-33A (21 Jan 1993)]. Spironolactone 

so coadministered with an ACE inhibitor was reported to be highly effective in 13 of 1 6 patients afflicted with congestive 
heart failure [A, A. van Vliet et al. Am. J.Cardiol. . 71 , 21 A-28A (21 Jan 1 993)], Clinical improvements have been reported 
for patients receiving a co-therapy of spironoiactone and the ACE inhibitor enalapril, although this report mentions that 
controlled trials are needed to determine the lowest effective doses and to identify which patients would benefit most 
from combined therapy [F Zannad, Am. J. Cardiol. , TAJiZ), 34A'39A (1993)]. 

55 [0016] Combinations of an angk>tensin 11 receptor antagonist and aldosterone receptor antagonist, are known. For 
example, PCT Applicatk>n No. US91/09362 published 25 June 1 992 describes treatment of hypertension using a com- 
bination of an imidazoJe-containmg angiotensin II antagonist compound and a diuretic such as spironolactone. 
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Summary of the Invention 

[0017] A combination therapy comprising a therapeutically-effective amount of an epoxy-steroidal aldosterone re- 
ceptor antagonist and a therapeutically-effective amount of an angiotensin II receptor antagonist is useful to treat 
circulatory disorders, including cardiovascular disorders such as hypertension, congestive heart failure, cirrhosis and 
ascites. 

[0018] The phrase "angiotensin li receptor antagonist" is intended to embrace one or more compounds or agents 
having the ability to Interact with a receptor site located on various human body tissues, which site is a receptor having 
a relatively high affinity for angiotensin H and which receptor site is associated with mediating one or more biological 
functions or events such as vasoconstriction or vasorelaxation, kidney- mediated sodium and fluid retention, sympa- 
thetic nervous system activity, and in modulating secretion of various substances such as aldosterone, vasopressin 
and renin, to lower blood pressure in a subject susceptible to or afflicted with elevated blood pressure. Interactions of 
such angiotensin II receptor antagonist with this receptor site may be characterized as being either "competitive'* (i.e., 
-surmountable") or as being "Insurmountable". These termsp 'competitive" and "insurmountable", characterize the rel- 
af»'p raff^s. tfl5ter tor the fQt.rr\9' tp'm and slowe-' f^' the. latte- Jfe^'^m, at whiph the antsgc^st cpmpcuodx*fssociate5 from. 
binding with the receptor site. 

[0019] The phrase "epoxy-steroidal aldosterone receptor antagonist" is intended to embrace one or more agents or 
compounds characterized by a steroid-type nucleus and having an epoxy moiety attached to the nucleus and which 
agent or compound binds to the aldosterone receptor, as a competitive inhibitor of the action of aldosterone itself at 
the receptor site, so as to modulate the receptor-mediated activity of aldosterone. 

[0020] The phrase "combination therapy", in defining use of an angiotensin II antagonist and an epoxy-steroidal 
aldosterone receptor antagonist, is intended to embrace administration of each antagonist in a sequential manner in 
a regimen that wih provide beneficial effects of the drug combination, and is intended to embrace co-administratiori of 
the antagonist agents in a substantially simultaneous manner, such as in a single ca^>suie having a fixed ratio of active 
ingredients or in multiple, separate capsules for each antagonist agent 

[0021] The phrase "therapeutically-effective" is intended to qualify the amount of each antagonist agent for use in 
the combination therapy which will achieve the goat of reduction of hypertension with improvement in cardiac sufficiency 
by reducing or preventing, for example, the progression of congestive heart failure. 

[0022] Another combination therapy of interest would consist essentially of ttiree active agents, namely, an All an- 
tagonist, an aldosterone receptor antagonist agent and a diuretic, 

[0023] For a combination of All antagonist agent and an ALDO antagonist agent, the agents would be used in com- 
bination in a weight ratio range from about 0,5-to-one to about twenty4o-one of the All antagonist agent to the aldos- 
terone receptor antagonist agent. A preferred range of these two agents (All antagonist-to-ALDO antagonist) would 
be from about one-to-one to about fifleen-to-one, while a more preferred range would be from about one-to-one to 
about five-to-one, depending ultimately on the selectton of the All antagonist and ALDO antagonist. The diuretic agent 
may be present in a ratio range of 0.1-to-one to about ten to one (All antagonist to diuretic). 



Detailed Description of the Invention 

[0024] Epoxy-steroidal aldosterone receptor antagonist compounds suitable for use in the combination therapy con- 
sist of these compounds having a steroidal nucleus substituted with an epoxy-type moiety. The term "epoxy-type" 
moiety is intended to embrace any moiety characterized in having an oxygen atom as a bridge between two carbon 
atoms, examples of which include the following moieties: 



epoxyet hy 1 1,3- epoxypropy 1 1,2- epoxypropy 1 



The term "steroidal", as used in the phrase "epoxy-steroidal", denotes a nucleus provided by a cyclopentenophenan- 
threne moiety, having the conventional "A". "B". "C" and "D" rings. The epoxy-type moiety may be attached to the 
cyclopentenophenanthrene nucleus at any attachable or substitutable positions, that is. fused to one of the rings of 
the steroidal nucleus or ttie moiety may be substituted on a ring member of the ring system. The phrase "epoxy- 
steroidal" is intended to embrace a steroidal nucleus having one or a plurality of epoxy-type moieties attached thereto. 
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[0025] Epoxy-steroidal aldosterone receptor antagonists suitable for use in combination therapy include a family of 
compounds having an epoxy moiety fused to the "C" ring of the steroidal nucleus. Especially preferred are 20-spiroxane 
compounds characterized by ihe presence of a 9a, 1 la-substituted epoxy moiety. Table U below, describes a series of 
9a,11a-epoxy-steroidal compounds which may be used in the combination therapy. These epoxy steroids may be 
prepared by procedures described in U.S. Patent No. 4,559.332 to Grob et a\ issued 17 December 1985. 
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as having two portions. A first portion cLTu L a ^^a^^^^^^ be generatly characterized structurally 

oaryl-alkyi moiety, or a bi-heteroaryl-alkyi n^^^ l^S^S. ^ b.-aryl-alkyl moiety, or a mono-heter- 
hetero-atom-containing moiety. ^" •'""^t'*"*®" ^ hoterocycllc moiety or an open chain 

^n^LS^J r^JSK:^^^^^^^^^ •'^ second portion hete«,cyclla/ 

the heterocycllc/oWchain le? eTonS ^^^^^5.^^^^^'^^'''^'^^'^^ '° --^^'^ Position 
fined by any of the various moieties listed unr^om^^ '"°"°*'-«^"he'«roaryl-aJkyl moieties are de- 



Ar-Alk-L 

Ar-L-Ar-Alk-L 

Het-li-Ar-Alk-L 

Het-L-Het-Alk-L 

Ar-L-Het-Alk-L 

Het-L-Alk-L 



Wherein the abbreviated notation used in the moieties of Formula I is defined as foltows: 

Z:rT,sT.,iz:;:7ZT.^^^^^ °' r - '-^^ ^'-^^ such 

most typically exemplifies f^/ """"f^ may be partially or fully saturated. "Phenyl" radical 

system containing up to six o, such Seter^ aSr^Ts^J^^^^^ with such Sng 

^rb^r^^^ - ca^o. oxygen and su.ur. When ,s 




(Ila) 
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(lib) 



wherein each of X1 through xs is selected from -PH- nt^o m mu « 

X1 through X6 in each of Formula^a aS FoZS^ii^ '^!^^'L ' °- ^'^ ®' '"^^ '^^st one of 

or lib may be attached throg7a l^^X,m Z rina ""'^ '^terocyclic moiety of Forrr^uia ila 

subsmutaoie or a borKl-,orm"ng ^sSlS, ' ^ ^"""^ °* ''^ 'heterocyclic moiety having a 

furanyl thiopheny i.Tc^SS 3-teo^^^^^^ Tfr^'^'" '"'"^"y'- Pyf^<"'dinyl. pyrralinyl 

1.2.3-oxathiSlyl. 0X8^017 thiiSr^^^^^^^^^^ 1.2K.ithiolyI. 1.3KlrthlolJl. 

1.2,3,4-oxatrFLlyl.1,2.3i.oxaSM 1 2 sX^^Ti , f h '^'ff'^'^J ^-^.S-oxadiazolyl, 1 .3,4-oxadiazolyl, 

athiazoVI. 1,3-oxathioly , lli^^X:!^^^^^^^ 1.2,5-ox- 

nyl, v-triazinyl. 1 .2,4-oLinyM ^2 o^^iSJ^ 3 'i P"«'^'"y'- ^-triazinyl, as-triazi- 
1.23-oxathiazlriyi;i.2.6K,xala5;yt ???ixa^^^ 

arKl 1,2.4-<liazepii;yi: ^"''""^^■"y'" ^.^.Z-oxadlazinyl, 1.3,5.2H3xad«2.nyl. morpholinyl. azepinyt. oxepinyl, thiapinyl 



'^"^ (III) 



rtTero^racTchw^g":^^^^^^^ 

spacer group frKfependentJs^Sjf^rTon^fL!^^^^^ salt denvat-ves of said acidic moieties; wherein U is a 

lla/b moiety, confers acld.c Sara JeTto h^^u^'oTpf ^T^^ ^"^ *'*««"'«b'e Pos'«on of the Formula 1- 
pability. that is, the capadty oTS comwlSTpo^^^^^ '"^^"^ P~ton-donor ca- 

receiving substance such^wate7lln^^« irL H ^ ''"^ ^ P'*""" ^'""^ P^««e"« of a proton- 
tha.the;roductcorp^undofT:,ui^^^^^^ 

Formula l-lla«) compo^™j would ZTa pK in^ rano^f Z 13 *° •VP'^^^'V- 
comalning at teast o^ acidic hydrogen atom is cSZu^cS^V^ °' ^" ^^"P 
moiety, such cartwxyl group would be TtS^t^^ dSwn ^l"?, |2 l'^*^!^ " » "COO"- '^^^ -U„A 

compound may have one -U„A mo^hTaSSef af o^ L, h-^ ^T"'^ '""^ ^ '^"^'""'^ '""^ 

-U„A moieties attached at m^reTS, oS of iSe FoZnl T^J^"""^ '-"a^^positlons. or may have a plurality of such 
other than carboxyl group ^I^Ste tTc^il^ «t many examples of acidic groups 

collectively refeni ?o as% o of ^TxJ S LtS^o?^" '^V"'' '''''' ^'^"''^ ^ 

such acidic bioisosteres are described her^nT^^ or referred to as "acidic b.o.sosteres-. Specific examples of 

and. therefore, may have S.e^mcSSni.. Srrr ^^^^^^^ 

Formula I lla/b compound Ss cXTeS by the U Tn^^^TT""''' T^' ^' °' '''^^ ^ '"^^ 

.oietymaybeattachedtooneofthoFt^m^ri-r™^^^^^^^ 
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a Formula l-!la/b compound being relatively stable and also having a labile or acidic proton to meet the foregoing pK^ 
criteria. For example, where the -UnA acid moiety is tetrazole, the tetrazole is typically attached at the tetrazole ring 
carbon atom. 

[0033] For any of the moieties embraced by Formula I and Formula II, such moieties may be substituted at any 
5 substltutabfe position by one or more radicals selected from hydrrdo, hydroxy, alkyi, afkenyl, aikynyl, aralkyt, hydroxy- 
alkyj, haloalkyi, halo» oxo, alkoxy, aryioxy, aralkoxy, aralkylthio, afkoxyalkyl cycloalkyi, cycloalkylalkyi, aryl, aroyl. cy- 
cioaikenyl, cyano. cyanoamlno, nitro, alkylcarbonytoxy, alkoxycarbonyloxy. alkylcartx3nyl, alkoxycarbonyl. aralkoxycar- 
bonyl, carboxyl, mercapto. mercaptocarbonyi, alkylthio, arylthio. aikylthrocarbonyl, alkylsulfinyf, alkyfsutfonyl, haloalkyl- 
sulfonyL aralkylsulfinyl, araikylsuifonyl, arylsulfinyl, aryfsulfony^, heteroaryl having one or more ring atoms selected 
10 from oxygen, sulfur and nitrogen atoms, and amino and amkjo radicals of the formula 

-C-K* . -N>^ dnd -NC-R* 

I 

R5 



so wherein W is oxygen atom or sulfur atom; wherein each of through is indepertdenUy selected from hydrido, alkyi, 
cycloalkyt, cycloalkylalkyi, aralkyl, aryl, YPfi and 



2S 



-N 



30 



wherein Y is selected from oxygen atom and sulfur atom and Is selected from hydrido, alkyI, cyctoalkyl, cycloalky- 
lalkyl, aralkyl and aryl; wherein each of R\ R^, R^, R*, R^, R7 and is independently selected from hydrido, alkyi, 
cycloalkyi, cyano^ hydroxyalkyl, haloalkyt, cycloalkylalkyi, alkoxyalkyi, alkylcarbonyi, alkoxycarbonyl, carboxyl, alkyl- 
sulfinyl, alkytsulfonyl. aryJsuifinyl, arylsulfonyl, haloalkylsulfinyl, haloalkylsulfonyl, araikyi and aryl, and wherein each 
35 of Ri. R2. R3. R*. R5, R7 and is further independently selected from amino and amido radicals of the formula 



40 



45 




W 11 w 

f/^ II 

.CN and -NC-R>3 

'^Ri^ I 



wherein W Is oxygen atom or sulfur atom; 

wherein each of RS, Rio, R^\ H^^, Ri3 and R^^ is independently selected from hydrido, alkyI, cycloalkyi, cyano, 
hydroxyalkyi, cycloalkylalkyi, afkoxyalkyi, haloalkylsulfinyl, haloalkylsulfonyl. araJkyI and aryl, and 
wherein each of R2 and r3 taken together and each of R* and RS taken together may form a heterocyclic group 
having five to seven ring members including the nitrogen atom of said amino or amido radical, which heterocyclic 
group may further contain one or more hetero atoms as ring members selected from oxygen, nitrogen and sulfur 
atoms and which heterocyclic group may be saturated or partlatly unsaturated; wherein each of R^ and taken 
together and each of R^ and R^ taken together may form an aromatic heterocyclic group having five ring members 
including the nitrogen atom of said amino or amido radical and which aromatic heterocyclic group may further 
contain one or more hetero atoms as ring atoms selected from oxygen, nitrogen and sulfur atoms; or a tautomer 
thereof or a pharmaceutically-acceptable salt thereof. 
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[0034] The combination tlierapy of the invention wouici be useful in treating a variety o1 circulatory disorders, including 
cardiovascular disorders, such as hypertension, congestive heart failure, myocardial fibrosis and cardiac hypertrophy. 
The combination therapy would also be useful with adjunctive therapies. For example, the combination therapy may 
be used in combination with other drugs, such as a diuretic, to aid In treatment of hypertension. 
s [0035] Table II, betow, contains description of angiotensin II antagonist compounds which may be used in the com- 
bination therapy. Associated with each compound listed in Table II is a published patent document describing the 
chemical preparation of the angiotensin II antagonist compound as well as the biological properties of such compound. 
The content of each of these patent documents is incorporated herein by reference. 
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[0036] The term "hydride" denotes a 



single hydrogen atom (H). This hydrido group may be attached, for example, 
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to an oxyge 
atom to form a 



n atom to form a hydroxyl group; or. as another example, one hydrido group may be attached to a carbon 



CH — 



group; or. as another example, two hydrido atoms may be attached to a carbon atom to form ^-^'f^'^'^^t 
the term "alkyr is used, either alone or within other terms such as "haloalkyi" and "hydroxyaiky! . the term alkyI 
embraces linear or branched radicals having one to about twenty carbon atoms or. preferably, one to about twelve 
carbon atoms. More preferred alkyI radicals are "lower alkyI" radicals having one to about ten carbon atoms, Most 
preferred are lower alkyI radicals having one to about five carbon atoms. The term "cyctoalkyl embraces cychc radicals 
having three to about ten ring carbon atoms, preferably three to about six carbon atoms, such as cyclopropyl. cyctobuQ^ 
cyclopentyl and cyclohexyl. The term "haloalkyi" embraces radicals wherein any one or more of me alkyI carbon ator^ 
is substnuted with one or more halo groups, preferably selected from bromo. chloro and fluoro^SpecrfKjaBy embraced 
bv the term "haloalkyi- are monohatoalkyi, dihaloalkyi and polyhaloalkyi groups. A monohaloalkyi group, for example, 
may have either a bromo, a chloro. or a fluoro atom within the group. Dihaloalkyi and polyhaloalkyi groups rrjay be 
sutetituted with two or more of the same halo groups, or may have a combination of different halo groups. A dihaloalkyi 
group for example, may have two fluoro atoms, such as difluoromethyl and difluorobutyl groups, or two chtoro atorns. 
such asa dichloromethyl group, or one fluoro atom and one chloro atom, such asafluoro-chloromethylgroup. Examples 
of a polyhaloalkyi are trifluoromethyl. 1 ,1 -difluoroethyl, 2,2.2-trifluoroethyl, perfluoroethyl and 2,2.3.3-tetrafluoropropyl 
nroups The term "dilluoroalkyl" embraces alkyI groups having two fluoro atoms subslHuted on any one or two Ot the 
alkvl group carbon atoms. The terms "alkykjl" and "hydroxyalkyl" embrace linear or branched alkyI groups having one 
to about ten carbon atoms any one of which may be substituted with one or more hydroxyl groups. The term alkenyl 
embraces linear or branched radicals having two to about twenty carbon atoms, preferably three to about ten cartjon 
atoms, and containing at least one carbon-carbon double bond, which carbon-carbon double bond may have either 
cis or trans geometry within the alkenyl moiety. The temi -alkynyl" embraces linear or branched radicals having two o 
^utti^ifity carbon atoms, preferably two to about ten carbon atoms, and containing at least one carbon^»rbon tnple 
bond The term "cyctoaikenyl" embraces cyclic radicals having three to about ten ring carbon atoms including one or 
more double bonds involving adjacent ring carbons. The terms "alkoxy" and 'alkoxyalkyi" embrace linear or branched 
oxy-containing radicals each having alkyl portions of one to about ten carbon atoms, such as methoxy group. The term 
■alkoxvalkyi" also embraces alkyl radicals having two or more alkoxy groups attached to the alkyl radical, that is. to 
form monoalkoxyalkyi and dialkoxyalkyi groups. The "alkoxy" or "alkoxyalkyl" radicals may be further substi-tuted with 
one or more halo atoms, such as fluoro, chkiro or bromo, to provide haloalkoxy or haloalkoxyalkyi groups. The term 
"aikylthio" embraces radicals containing a linear or branched alkyl group, of one to about ten carbon atoms attached 
to a divalent sulfur atom, such as a methythio group. Preferred aryl groups are those consisting of one, two, or three 
benzene rings The term "aryl" embraces aromatic radicals such as phenyl, naphthyl and bif^enyl. The term aralkyi 
embraces aryl-substituted alkyl radicals such as benzyl, diphenylmethyl, triphenylmethyl. phenyl-ethyl. P|>enyll>uW 
and diphenylethyl. The terms "benzyl" and "phenylmethyi" are interchangeable. The terms "phenalkyi" and "phenylalkyi 
are Interchangeable. An example of "phenalkyi" is "phenethyl" which is interchangeable with "phenylethyl". The terms 
"alkylaryl" "alkoxyaryl" and "hatoaryl" denote, respectively, the substitution of one or more "alkyl", "alkoxy" and "halo 
groups respectively, substituted on an "aryl" nucleus, such as a phenyl moiety. The terms "aryloxy" and "aiytthio" 
denote radicals respectively, provided by aryl groups having an oxygen or sulfur atom through which the radical is 
attached to a nucleus, examples of which are phenoxy and phenylthio. The terms "sulfinyl* and "sulfonyl . whether 
used alone or linked to other terms, denotes, respectively, divalent radicate SO and SOg. The term •aratkoxjr.alone 
or within another term, embraces an aryl group attached to an alkoxy group to form, for example, benzytoxy. The lerrn 
"acyl" whether used alone, or within a term such as acyloxy, denotes a radical provided by the residue after removal 
of hydroxyl from an organic acid, examples of such radical being acetyl and benzoyl. "Lower aikanoyi" is an example 
of a more prefered sub-class of acyl. The term "amMo" denotes a radical consisting of nitrogen atom attached to a 
carbonyl group, which radical may be further substituted in the manner described herein. The term •monoalkylamino- 
carbonyl" is interchangeable with "N-alkylamldo". The term -dialkylamlnocarbonyl" is interchangeable with "N.N-dialky- 
lamido" The term "alkenylalkyl" denotes a radical having a double-bond unsaturation site between two carbons, and 
which radical may consist of only two carbons or may be further substituted with alkyl groups whksh may optionally 
contain additional double-bond unsaturation. The term "heteroaryl", where not otherwised defined before, embraces 
aromatic ring systems containing one or two hetero atoms selected from oxygen, nitrogen and sulfur in a ring system 
having five or six ring members, examples of which are (hienyl. furanyl. pyridinyl, thiazolyl, pyrimidyl and isoxazolyl. 
Such heteroaryl may be attached as a substituent through a carbon atom of the heteroaryl ring system, or may be 
attached through a carbon atom of a moiety substituted on a heteroaryl ring-member carbon atom, lor example, through 
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the methylene subs.iluent of imidazolemethyl moiety. Also, such heteroaryl may be attached through a 'l^Q '^'l'^Z 
a'SrasTng as alaticily of tt,e heleroaryl mole.y is preserved after attachment. For any of the foregoing defined 
radicals oreferred radicals are those containing from one to about ten cart»n atoms. , . ^ , 

T^n SpeSS examX of alkyi groups are methyl, ethyl, n-propyl, isopropyl, n-b.tyl. sec-butyl, '^ob"^- ^^rt*"^'. 
n Sll tso^rSyt meth^butyl. dir^ethylbutyi and neopentyl. Typical alkenyt and alkynyl groups may have one ur- 
«Zn; such i an group, or may have a plurality of unsaturated bonds with such p« of bo«ls either 
ad S such as allene-type structures, or in conjugation, or separated by several saturated carboi«^ 
fST /^so^nclded S^ (he combination of the invention are the isomeric forms of the above-descnbed angiotensin 
SptoC^clZnds and the epoxy-steroidal aldosterone receptor compounds, iru^iuding "l^^'^^^'" 
somerfanrihepharmaceuticaily acceptable salts thereof. The term -pharmaceutically-acceptabte salts embraces 
satts^mmoJ^y used to form alkali metal salts and to form addition salts of free acids or free bases The naJi-B of he 
sa! teTl^riUcal, provided that it is pharmaceutically-acceptable. Suitable pharmaceutically-acceptable «id addrtion 
sate m^^be pfepared from an inorganic acid or from an organic acid. Examples of such inorganic ac^s ana hydro- 
Stonrnvdrob omr hydro«dic. niinc. carbonic, sulfuric and phosphoric acid. Appropriate organic acids may be se- 
tecSrSm XSS^^ cycLliphafic. aromatic, araliphatic. heterocyclic, carboxylic and suKonic <='«««^.°'«19«"«r 
extmpte of which a e formic acetic, propionic, succinic, glycollc. gluconto. lactic, malic, tartaric citric. as«)rt^c. 9^"" 
cufonic ma^c fumaric. pyruvic, aspartic. glutamic, benzoic, anlhranilic. p-hydroxybenzoic. salicycUc. PhenV^et"- 
mlSc emSnicTpS me hansulfonic, ethanesuifonic. 2-hydroxyethanesulfonk:, pantothenic, benzene^ ton^^ 
toru^nesuKo^te sulLilic, mUylic. cyctohexylaminosulfonic, stearic, algenic, p-hydroxybutyr.c. malonic, galacta^ic and 
^cS sS^^^ phimacLcally'-acceptabie base add.on salts '^^J^^^ ^^^^ -'^^ ."Sj^er eT^^ 
um cafcium lithium, magnesium, potassium, sodium and zinc or organic salts made from N.N-d benzylethy ened^ 
Sne c lororocaine. cLine. di^hanolamine, ethylenediamine. meglumine ^^-^^y^^";^^"^;^^;;^ ZT^^^^e 
of these salts may be prepared by conventional means from the corresponding compound by reacting, for example, 
the appropriate acid or base with such compound. 



BIOLOGICAL EVALUATION 



[0039] Human congestive heart lailure (CHF) is a complex condition usually initiated by '^''^'''J^^^'^!^; J 
rnvocardlal Infarction (fWll). In order to determine the probable effectiveness of a combination therapy for CHF. it is 
^^an o dlr^rtfie potency of individual components of the combination therapy. Accordingly m Assays "A" 
hrS ''^ ?he aSensi^ II receptor antagonist profiles were determined for many of the compounds <l««c"b^«l in 
Table II he ein In Assays "D" and "E'. there are described methods for evaluating a oombinalK>n therapy o the in- 
veSton.' namely, an angiotensin II receptor antagonist of Table I. and an «POxy-sterok»al aldosterone reoe^^^^ 
o?t2S I. The eflicacy of the individual drugs, epoxymexrenone and the angiotensin II ^^^P^"' ''J'^^^' ^^^^^ 
drugs given together at various doses, are evaluated in rodent models of hypertension and CHF "«"flj^'«" 
ations to induce either hypertension or an Ml. The methods and results of such assays are desonbed below. 

Assay A: Antlotensin II Binding Activity 

[0040] Compounds were tested for ability to bind to the smooth muscle angiotensin II receptor usinga rat uterine 
membrane preparation. Angiotensin II (All) was purchased from Peninsula Labs, ^'''■^fl''"^"^'" "fPf^J^Sia 
of 2T0O Ci/mmol) was purchased from Ou Pont-New England Nuclear. Other chemjcals ^^^J^^^^^^f^^'Z 
Chemical Co. This assay was carried out according to the method of Douglas et al ^^^^'^^^^^^l^J^^^ 
1 Rat uterine membranes were prepared from fresh tissue. All procedures were earned out at 4 C. Uteri were stripped 
of raTand hom^enized in phosphate-buffered saline al pH 7.4 containing 5 mM EDTA. The homogenate was centra 
^ug^d anSSox g fo^^^^ miS., and the supernatant was recentrifuged a, 100.000 x g for 60 min. The P««et was r^us- 
pended in buffer consisting of 2 mM EDTA and 50 mM TrIs-HCI (pH 7.5) to a final protein concentration of 4 mg/ml. 
KsS tubes were charged with 0.25 ml of a solution containing 5 mM MgCfe. 2 mM EDTA, 0.5% bovine ^^um albumm, 
£ mM Tris-HCl, pH 7.5 and ^^s.-AII (approximately 105 cpm, in the absence or in ^^^^^^"^°l:';^^J;^, 
The reaction was initiated by the addition of membrane protein and the mixture was incubated at 25 C for 60 min. The 
TuiaS ;rtermina.ed ith ice-cold 50 mM Tris-HCI (pH 7.5) and the mixture was ^^^'^''^^^^^^^ZX^^^ 
bound labelled peptide from the free ligand. The incubation tube and filter were washed with ce-cold buffer. F^ers 
weraiayed fS^^adioactivity in a Micromedic gamma counter. Nonspecific binding was defmed ^. ^'"^-9 the 
presence of 10 of unlabeled All. Specific binding was calculated as total binding minus "°"«Pf '^'"^'"f .^f 
Receptor binding affinity of an All antagonist compound was indicated by the concentration (IC50) o the test«3 A I 
Lnlagonist which gives 50% displacement of the total specifically bound i«,.AII from the angwtensm II ATi/«^«ptor. 
Binding data were analyzed by a nonlinear least-squares curve fitting program. Results are reported in Table HI. 
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Assay B' In Vitro Vascular Smooth Mus cle-Response for AH 

then n^ounted in a «-*-t''t.^^.rd?o ^^^^ Uansdu^ coupTi "a Model 7D Grass Polygraph for 
steel wire with the moveable end attached to an FT03 ^'^^s ^^^^Z,^,^ (95% owgerV5% cartoon dioxide) 

recording isometric force responses. The bath 2.5 CaCI^, 

Krebs soluUon of the following composition (mM): 130 NaCl. ^^^N^HCOs, 15 J^^^^^^ 2^ 
and 11 4 glucose. The preparations were equilibrated for one hour before ^PP™™^'^ °^ X 10-s M). 

VO s M tor 5 minutes b.»ore cf.«l,engin9 

tration-response curves in the presence or absewe o the test ant^^^^^^ PharmacoLChermthet, 2. 

;jSor Of ilo ScMesf ^tagonist was evaluated in aorta rings from two rabbits. Results are reported In Table 111. 
Assay C: In Vivo Intragastric Pressor Assay Response for All Antagonists 

roo42i Male Soraoue-Dawley rats weighing 225-300 grams were anesthetized with methohexital (30 rng/kg LpO and 
[0042] Male sp^^9"f "f*'°;'^^^ ^ ^ -phe catheters were tunneled subcutaneously to exit dorsally, 

100. Results are shown in Table III. 

Assay *D": Hypertensive Rat Mode! 

rnii«i Male rats are made hypertensive by placing a silver clip with an aperture of 240 microns on the left rena! 

?iatment '^^^^^^^^^ animils'^^re administered vehicle. All antagonist alone, epoxymexrenone alone, and 

combinations of All antagonist and epoxymexrenone at various doses: 







Combin 
All Antagonist & E 


ation of 

Epoxymexrenone 


All Antagonist 
(mg/kg/day) 


Epoxymexrenone 
(mg/kg/day) 


(mg/kg/day) 


(mg/kg/day) 


3 


5 

20 
50 
100 
200 


3 
3 
3 
3 
3 


5 

20 

50 

100 

200 
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(continued) 







Combination of 
All Antagonist & Epoxymexrenone 


All Antagonist 


Epoxymexrenone 


(mg/kg/day) 


(mg/kg/day) 


(mg/kg/day) 


(mg/kg/day) 






lU 


5 


10 


5 




20 


10 


20 




50 


10 


50 




100 


10 


100 




200 


10 


200 


30 


5 


30 


5 




20 


30 


20 




50 


30 


50 




100 


30 


100 




200 


30 


200 



[00441 After 12 to 24 weeks, systolic and diastolic blood pressure, left ventricular end diastolic pressure, left ven- 
tricular dP/dt, and heart rate are evaluated. The hearts are removed, weighed, measured andlixed In formalin. Collagen 
content of heart sections are evaluated using computerized image analysis of picrosirius stained sections. It would be 
expected that rats treated with a combination therapy of All antagon isl and epoxymexrenone components, as compared 
to rats treated with either component alone, will show improvements in cardiac performance. 



Assay *E": Myocardial Infarction Rat Mod^ 

[0045] Male rats are anesthetized and the heart Is extertorized following a left sided thoracotomy. The left anterior 
descending coronary artery is tigated with a suture. The thorax is closed and the animal recovers. Sham animals have 
the suture passed through without ligation. One week prior to the surgery, animals to undergo infarction are divided 
into separate groups and drug treatment is begun. Groups of animals are administered vehicle, All antagonist atone, 
epoxymexrenone alone, and combinations of All antagonist and epoxymexrenone. at various doses, as follow: 







Combinatran of 
All Antagonist & Epoxymexrenone 


All Antagonist 
(mg/kg/day) 


Epoxymexrenone 
(mg/kg/day) 


(mg/kg/day) 


(mg/kg/day) 


3 


5 


3 


5 




20 


3 


20 




50 


3 


50 




100 


3 


100 




200 


3 


200 


10 


5 


10 


5 




20 


10 


20 




50 


10 


50 




100 


10 


100 




200 


10 


200 


30 


5 


30 


5 




20 


30 


20 




50 


30 


50 




100 


30 


100 




200 


30 


200 



[0046] After six weeks, systolic and diastolic blood pressure, left ventricular end diastolic pressure, left ventricular 
dP/dt, and heart rate are evaluated. The hearts are removed, weighed, measured and fixed in formalin. Collagen 
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TABLE Ul 

In Vivo and in Vitro Angiotensin II Activity of Compounds 

3Assay C 




1 Assay A: Angiotensin 11 Bin<3ing Activity 
2AS4ay B: in Vitro Vascular Smooth Muscle Response 
3Assay C: In Vivo Pressor Response 
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TABLE III (continued) 



w 



20 



SO 



\rt Vivo and In Vitro Angiotensin II Activity of C 


Compounds 


Test Compound 
Example # 






Dose 


^Assay C 








(mg/kg) 


Inhibition (%) j 




Duration (min.) 


37 


340 


6.90/6.85 


NT 


NT 




NT 


38 


10 


7.82/8.36 


NT 


NT 




NT 


39 


10 


7.8S/7.84 


NT 


NT 




NT 


40 


83 


7,94-^7,61 


NT 


NT 




NT 


41 


3700 


5.68/5.96 


NT 


NT 




NT 


42 


370 


6,56/6.26 


NT 


NT 




NT 


43 


19 


8.97/8.61 


NT 


NT 




NT 


44 


16 


8.23/7.70 


NT 


NT 




NT 


45 


4,4 


8.41/8.24 


NT 


NT 




NT 


46 


110 


6.80/6,64 


NT 


NT 




NT 


47 


21 


7,85/7.58 


NT 


NT 




NT 


48 


680 


6.27/6.75 


NT 


NT 




NT 


49 


120 


7.06/7.07 


NT 


NT 




NT 


50 


54 


7.71/7.89 


NT 


NT 




NT 


51 


8.7 


8.39/8.51 


NT 


NT 




NT 


52 


100 


8.14/8.12 


NT 


NT 




NT 


53 


65 


7.56/7.83 


NT 


NT 




NT 


54 


3100 


6.02 


NT 


NT 




NT 


55 


80 


6.56/7.13 


NT 


NT 




NT 


56 


5.0 


9.04/8.35 


NT 


NT 




NT 


67 


2300 


6.00 


NT 


NT 




NT 


58 


140 


6.45/6.57 


NT 


NT 




NT 


59 


1.20 


7.23/7.59 


NT 


NT 




NT 


60 


2200 


6.40/6.03 


NT 


NT 




NT 


61 


110 


7,29/7.70 


NT 


NT 




NT 


62 


26 


8.69/8.61 


NT 


NT 




NT 


63 


61 


7.77/7.67 


NT 


NT 




NT 


84 


54 


7.00/6.77 


NT 


NT 




NT 


65 


23 


7.85/7.75 


NT 


NT 




NT 


66 


12 


9.34/8.58 


NT 


NT 




NT 


67 


3100 


5.88/5.78 


NT 


NT 




NT 


OD 


A R 


8 1d/S 65 


NT 


NT 




NT 


69 


15 


7,80/8.28 


NT 


NT 




NT 


70 


44 


7.71/8.05 


NT 


NT 




NT 


71 


12,000 


* 


NT 


NT 




NT 


72 


83 


6.11/6.10 


NT 


NT 




NT 


73 


790 


7.65/7.46 


NT 


NT 




NT 


74 


6.5 


8.56/8.39 


NT 


NT 




NT 


75 


570 


6.00/5.45 


NT 


NT 




NT 


76 


5400 


5.52/5.78 


NT 


NT 




NT 


77 


15,000 


5.77 


NT 


NT 




NT 


78 


101 


7.0 




93 




60-100 



'Antagonist Activity not observed up to 10 \khA of test coinpound. 



55 1 Assay A: Angiotonsin 1 1 Binding Activity 

2A5say B: in Vitro Vwular Smooth Muscie l=le5pon9e 
3Assay C: in Vivo Pressor Response 
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TABLE III (continued) 




2Assav B: In Vitro Vascular Smooth Muscle Response 
3Assay C: In Vwo Pressor Response 
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TABLE lil (continued) 



In Vivo and In Vitro Angiotensin II Activity of Compounds 


Test Compound 


1 Ass ay A ICso 


2Assay B pAg 


Dose 


^Assay C 


Example # 
















(nM) 




(mg/kg) 






Duration (min.) 




46 


NT 










122 


46 


NT 




NT 






123 


50 


MT 

IN 1 




IN 1 




>180 


1 t'f 


40 


9.42/9.12 


3 






1 C9 


40 


9.25/8.80 


3 




NT 


>240 


126 


240 


7.20^.05 










12,000 


4.96 






NT 




1 £0 


16 


8.63/8.40 






MT 
IN 1 






6,700 


5.30 






IN 1 




1 tsu 


40 


8.10/7.94 






MT 

N 1 




4 44 

131 




7.53/8.25 










132 




8.6 






kIT 

NT 




133 


in 


8.7 


3 


20 




1 oU 














1 34 




9,3 


3 


35 




I OA 

1 oO 


135 


i A 

10 


8.5 


3 


35 




>lou 


136 


KIT 
IM 1 


NT 






NT 




137 




8.3 






KIT 




1 3o 




8.2 






KIT 

NT 




139 




6.3 






KIT 

N I 




■iAf\ 


0.031 


8.1 




100 




IAD 


1*H 


0.110 


8-02 








NT 


142 


2.000 


NA 




MT 




NT 


143 


0.052 


7.7 




QK 




75 


144 


0.088 


7.7 




ou 




125 


145 


0.480 


6.7 




KiT 




NT 


146 


0,072 


6.4 




N 1 




NIT 




5.8 


5,6 


3 


74 
/ ** 




5-10 


148 


0.87 


5.8 


3 








149 


1.1 


6.1 


3 


MT 




NT 


150 


14 


8.03/7.80 


3 


25 




>180 


151 


17 


7.76/7.97 


3 


15 




180 


152 


150 


7.46/7.23 


3 


10 




140 


1 153 


13 


8.30/7,69 


3 


25 




>180 


154 


97 


8.19/8.38 






NA 




155 


86 


7.60/7.14 






NA 




156 


78 


8.03/7.66 






NA 




157 


530 


'/6.22 






NA 




158 


54 


8.23/8.14 


3 


30 




>180 


159 


21 


7.92^7.56 


3 


10 




150 


160 


64 


7,87/7.71 










161 


28 








NA 




162 


380 


6.21/6.55 






NA 





1 Assay A: Angiotensin II Binding Activity 
2As5ay B: In Vitro Vascular Smooth Musdtt Response 
3A9say C: In Vivo Pressor Response 
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TABLE HI (continued) 




t Assay A: Angiotensin II Binding Activity 
2Assay B: In Vitro Vascular Smooth Muscle Response 
SAssay C: in Vtvo Pressor Response 
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TABLE HI (continued) 



10 



15 



20 



2S 



30 



35 



40 



45 



SO 



55 



In Vivo and in Vitro Angiotensin II Activity of Compounds 



Test Compound 


1 Assay A IC50 


^Assay B pAg 


Dose 


^Assay C 


Example # 
















(nM) 




(mg/kg) 


inhibition 




Duration (min.) 


206 


5.4 


8.75/8.89 


3 






— ^^m 


207 


99 


9.04/6.60 






NA 




208 


22 


9.19/8.69 


3 


3U 




> 180 


209 


5.0 


9.41/9.16 


3 






^ ' ov 


210 


3.6 


8.36/8.44 


3 


i K. 
IP 




180 


211 


18 


8.74/8.67 


3 


Jo 




^ 1 Owr 


212 


23 


8.85/8.25 


3 


1 3 




180 


213 


51 


NA 






MA 




214 


65 


NA 






MA 




215 


45 


NA 






MA 




216 


5,4 


8.80/9.04 


3 


50 




> 1 oU 


217 


9.4 


NA 


3 


65 




> 1 ou 


218 


9.0 


NA 






Kl A 
NA 




219 


14 


NA 






hi A 

NA 




220 


7.0 


NA 


3 


75 




1 


221 


4.8 


NA 


3 


25 




1 R(\ 


222 


5.0 


NA 






NA 




223 


14 


7,45/7.87 


3 


20 




> loU 


224 


91 


NA 






hi A 

NA 




225 


160 


NA 






NA 




226 


93 


NA 






Kl A 

NA 




227 


89 


7.557.67 






MA 




228 


4,5 


9.17/8.25 


3 


80 






229 


19 


NT 


3 


40 




> 1 ou 


230 


2.6 


8.23/8.69 


3 






> low 


231 


3.6 


NT 


3 


"TC 




^ f ou 


232 


4.4 


8.59/8.89 


3 


/U 




>180 


233 


84 


8.51/8.78 






Vi 1 




234 


5.0 


8.49/9.00 


3 








235 


34 


7,14/7.07 






NT 




236 


4.9 


NC 


3 


70 




>180 


237 


3.6 


NT 






NT 




238 


1.7 


NT 


3 


15 




>180 


239 


6,8 


7.88/8.01 


3 


20 




>180 


240 


120 


NA 






NA 




241 


6.9 


8.57/8.24 


3 


40 




>180 


242 


110 


7.11/6.60 






NA 




243 


250 


NA 






NA 




244 


150 


7.17/7.17 






NA 




246 


98 


6,64/7,04 






NA 




246 


72 


7,46/7.59 






NA 




247 


9.4 


8,26/8,41 


3 


20 




180 


246 


20 


7.68/7.50 


3 


10 







1 Assay A: Angiotensin II Binding Activity 

2Assay B: In Vrtro Vascular Smootfi Muscle Response 

3Assay C: In Vivo f^ressor Response 
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TABLE in (continued) 



In vivo and In Vitro Angiotensin II Activity of Compounds 



50 



55 




~1 Assay A: Angiotensin II Binding Activity 
2Aasay B: In Vitro Vascular Smootti Muscle Response 
3Aasay Ct In Vivo Pressor Response 

[00471 Test compounds administered intragastricaliy. except for co-po-'i- -^'"P'^^ #1-#2. #4-#25. #27-#29. 
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[0049] For oral administration, the pharmaceutical composition may be in the form of. for example, a tablet, capsule, 
suspension or liquid. The pharmaceutical composition is preferably made in the form of a dosage unit containing a 
particular amount of the active Ingredient. Examples of such dosage units are tablets or capsules. These may with 
5 advantage contain an amount of each active ingredient from about 1 to 250 mg. preferably from about 25 to 150 mg. 
A suitable daily dose for a mamma! may vary widely depending on the condition of the patient and other factors. 
However, a dose of from about 0.01 to 30 mg/kg body weight, particularly from about 1 to 15 mg>^g body weight, may 

be appropriate. . ^ . x . i 

[0050] The active ingredients may also be administered by injection as a composition wherein, for example, saline. 

w dextrose or water may be used as a suitable carrier A suitable daily dose of each active component is from about 0.01 
to 15 mg/kg body weight injected per day in multiple doses depending on the disease being treated. A preferred daily 
dose would be from about 1 to 10 mg/kg body weight. Compounds indicated for prophylactic therapy will preferably 
be administered in a dally dose generally in a range from about 0.1 mg to about 15 mg per kilogram of body weight 
pei day: A more preftrreo dosage wiii be a range fror;, about In^g to £»boui 1 5 mg pet Nitogram o\ booy wetght. fJiusX 

15 preferred is a dosage in a range from about 1 to about 10 mg per kilogram of body weight per day. A suitable dose 
can be administered, in multiple sub-doses per day. These sub-doses may be administered in unit dosage forms. 
Typically a dose or sub-dose may contain from about 1 mg to about 100 mg of active compound per unit dosage form. 
A more preferred dosage will contain from about 2 mg to about 50 mg of active compound per unit dosage form. Most 
preferred is a dosage form containing from about 3 mg to about 25 mg of active compound per unit dose. 

20 [0051] In combination therapy, the aldosterone receptor antagonist may be present In an amount in a range from 
about 5 mg to about 400 mg. and the All antagonist may be present in an amount in a range from about 1 mg to about 
800 mg. which represents aldosterone antagonist-to-All antagonist ratios ranging from about 400:1 to about 1:160. 
[0052] In a preferred combination therapy, the aldosterone receptor antagonist may be present in an amount in a 
range from about 10 mg to about 200 mg, and the All antagonist may be present in an amount in a range from about 

35 5 mg to about 600 mg, which represents aldosterone antagonist-to-A!l antagonist ratios ranging from about 40:1 to 
about 1:60. 

[0053] In a more preferred combination therapy, the aldosterone receptor antagonist may be present in an amount 
in a range from about 20 mg to about 100 mg. and the All antagonist may be present in an amount in a range from 
about 10 mg to about 400 mg, which represents aldosterone antagonlst-to-All antagonist ratios ranging from about 

30 10:1 to about 1:20. , , . 

[00541 The dosage regimen for treating a disease condition with the combination therapy of this invention is selected 
in accordance with a variety off factors, including the type. age. weight, sex and medical condition of the patient, the 
severity of the disease, the route of administration, and the particular compound employed, and thus may vary widely. 
[0055] For therapeutic purposes, the active components of this combination therapy invention are ordinarily com- 
35 bined with one or more adjuvants appropriate to the indicated route of administration. If administered pergs, the com- 
ponents may be admixed with lactose, sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyi esters, 
talc, stearic acid, magnesium stearate. magnesium oxide, sodium and calcium salts of phosphoric and sulfuric acids, 
gelatin, acacia gum. sodium alginate, polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated 
for convenient administration. Such capsules or tablets may contain a controlled-release formulation as may be pro- 
per vided In a dispersion of active compound in hydroxypropylmethyl cellulose. Fomiulations for parenteral administration 
may be In the form of aqueous or non-aqueous Isotonic sterMe injection solutions or suspensions. These solutions and 
suspensions may be prepared from sterile powders or granules having one or more of the carriers or diluents mentioned 
for use in the formulations for oral administration. The components may be dissolved in water, polyethylene glycol, 
propylene glycol, ethanol, corn oil. cottonseed oil, peanut oil. sesame oil, benzyl alcohol, sodium chloride, and/or various 
45 buffers. Other adjuvants and modes of administration are well and widely known in the pharmaceutical art. 

[0056] Although this invention has been described with respect to specific embodiments, the details of these em- 
bodiments are not to be construed as limitations. 

so Clidms 

1 . A combination comprising a therapeuttoally-etfective amount of an angiotensin 11 receptor antagonist and a ther- 
apeutlcally-effective amount of an epoxy-steroldal aldosterone receptor antagonist. 

55 2. The combination of Claim 1 wherein said epoxy-steroldal aldosterone receptor antagonist is selected from epoxy- 
contalning compounds. 

3. The combination of Claim 2 wherein said epoxy-containing compound has an epoxy moiety fused to the "C" ring 



169 



EP 0 831 910 B1 

ot the steroidal nucleus ot a 20-spiroxane compound. 

substituted epoxy moiety. 

p,.an.4-ene.7,21.die,*<.x,li= «:ld. ,,„..p».^"-M»«y^-«-r»c«»". ■"«"»' 
p™g„.4.,ne-7^,^i...bo..,«c 9.„..po^.-7.h,d,0,,*o«H.««my. «t.,.(7<..l<.17«H 

3.„.oyo,op,opa,..7, „™^a-..«i.n=..1^ox„. ,.,,-apcx,-e,7<«M»-"^«>'*<«»-r««- 

tone.(6p,7P.11p»17p)-; 

p,«„.-a„o-7.«^.=*^io .«,,,..,-«o,.,-,7..«*=,y3.o»..7-,1.-n«M««».> ™nop.»«K«. 

salt.(7a.11a.17a)-; 

p«gn.4-en«-7.21^icart«x^ic ac«.9.11.-epoKy-17.MroKy-3K>xo-.7-..ethy. ester, moncpotassium salt. (7a. 
11a,17aH 

3.H-cyclopropal6.7,pregna.1.4.6-Uiene-21.art«xy.ic ac«. 9.11.^^^^^^ 

tone(6a,7at11 ct)-; 

3.H-cyc.opropa[6,7lpregna-4.e-d^ne-2l.cartx,xync^^ «,Vepoxy.6.7.dmydro-17-hvdroxy-3.xo..methy. 
ester. (6a,7a,11a,17a)-; 

3.H-cyc.opropa,e.7lpregna^.6^ien.ai^art»xy.lo add. 9.11.poxy-e.7-dihydro-17.hyd.xy^-oxo-. mono- 
potassium salt. (6a.7a,11a.17a)-; 

3.H^c^propa[e.7]pregna.4.^aiene-21^rt»xylc ac«. ail-epoxy-6.7-dlhydro-17-hydroxy-3-oxo-.r.ac. 

tone. (6a.7a,11a..17aK 

pregn.4-ene-7.21.dicarboxy.lc acid, g,i1-epoxy.17-hydroxy-3K,xo-.rlactone, ethy. ester. (7«.11a.17a).: and 
pregn-4.ene-7.21-dlcar.>oxyHc acid. 9.1l-epoxy-l7.hydroxy-3-oxo-.^lactone. Lmethyiethy. ester.(7a,11«. 
17a)-. 

6. The combination of Claim 1 wherein said angiote-^ln '["^^^^nXiS^^fe or a pharmaceutically-accepta- 



nist. 



8. The combination of Cialm 7 wherein said weig« ratio range islrom about fIve-to-one to about tifteen-to-one. 
9 The combination of Claim 8 wherein said weight ratio range is about len-to-one. 
,0 Thecomblnat.ono,C.alm1wherelnsa1dang.otens5^.Ueceptorantagonist.se,ectedfromtheg,ou^ 
saralasin acetate, candesartan cilexetil. CGP.63170, 

EMD.66397, KT3-671. LR-B/081 , valsartan, A-«^282. KW-3433 
BIBR-363, BIBS-222. BMS-184698. candesartan. CV.11194. eXP-3174. KW 3433. 
L-161177, L-162154. LR-B/057. 

LY-235656. PD-150304, U-96849, U-97018, UP-275-22, 
WAY-126227, WK-1492.2K. YM.31472, losartan potassium, 
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E-4177 EMD-73495, eprosartan, HN-65021.irbesartan, ,crt«oo 
L-1 5^82 ME-3221 . SL-QI .0102. Tasosartan. Teln^isartan. UP-269-6, YM^358. CGP.49870, GA^0056 L-1 59689, 
L 62234 U-1 62441 1-163007. PD^1 23177, A.81988. BMS-180560. CGP-38560A, CGP-48369. DA-2079. DE^ 
3489 DuP-ie' ^XP^^ EXP-6S03, EXP-771 1 , EXP.9270, FK.739, HR.720, IC»-D6888 101-07156, 

?cTd873' ^ L.53a09. L-158973, L.159874, LR B087. L>.28B434^^ ^Jl.^f^^^^^^^ 

RG-13647, RWJ-38970. RWJ-46458. S-8307, S-8308. saprlsartan, saralasin. f^'^^^''] '^^^^^^^ 
6888, ZD-7155, 20-8731. BIBS39. CI-996, DMP-SII, OuP.532. EXP-929. L-163017, LY-301875, XH-148, XR- 
510, zolasartan and PD-123319. 
1 1 . The combination of Claim 1 0 wherein said angiotensin II receptor antagonist is selected from the group consisting 
of: 

saralasin acetate, candesartan cilexelil, CGP-63170. 
EMD-66397, KT3-671, LR-B/081, valsartan, A-81282, 

BIBR-363, BlBS-222. BM^^^? 84698, candesartan. GV^1119^. EXP-3174, KW-3432. 
L-1 61177. L-162154, LR-B/0S7, 

LY-235656, PD-1 50304, U-96849. U-97018, UP-275-22, 
WAY-1 26227, WK-1492.2K, YM-31472. losartan potassium, 

E'4177. EMD-73495, eprosartan, HN-65021, irbesartan, .x=™«»q 

L-159282. ME-3221, SL-91.0102. Tasosartan, Telmisartan. UP-269-6, YM-SSS. CGP-49670, GA-0066. 1,-159689. 
L-I62234! L-162441. L-163007 and PD-123177. 



Patentanspriiche 

1 Kombination, die etne therapeutisch wirksame Menge eines Anglotensin-II^Rezeptorantagonisten urKi eine thera- 
peutisch wirksame Menge eines epoxysteroldalen Aldosteronrezeptoranlagonisten enthalt 

2. Kombination nach Anspruch 1 , worin der epoxysteroidale Aldosteronrezeptorantagonist aus Epoxy enthaltenden 
Verbindungen ausgewahlt ist. 

3. KomWnatlon nach Anspruch 2. worin die Epoxy enthaltende Verblndung eine an den ■C"-Rlng des steroidalen 
Kerns einer 20-Splroxan-Verbindung gebundene Epoxyelnhelt aufwelst. 

4. Kombination nach Anspruch 3. worin diese 20-Splroxan-Verbindung durch die Gegenwart einer 9a.1la^subslitu- 

ienen Epoxyeinheit gekennzeichnet Ist. 

5. Kombination nach Anspruch 2. worin die Epoxy enthaltende Verbindung ausgewahlt ist aus der Gruppe bestehend 



aus: 



Pregn-4-en-7,21-dlcarbonsaure. 9,11-Epoxy-17.hydroxy-3-oxo,rLacton, Methylester. (7a. 11 a, 17a)-; 
Pregn-4-en-7,21-dicarbonsaure, 9,11-Epoxy-17-hydroxy-3-oxo-dimethy!ester, (7a, 11 a. 17a)-; 
3'H-Cyclopropai6.7]pregna-4,6-dien-21-carbonsaure. 9,11-Epoxy-6.7-dlhydro-17-hydroxy-3-oxo-, Y-Lacton, 

(68 78 11 B 1 7B)~' 

Pregn%-en-7,21^dtcarbonsaure. 9.11 -Epoxy- 17-hydroxy.3-oxo-. 7-(1-Methylethyl)ester, Monokaliumsalz, 

(7a. 11 a. 17a)-; . . t 4^ 

Pregn-4-en-7.21-dicartaonsaure, 9,11-Epoxy-17-hydroxy*3-oxo-, 7-Methylester. Monokalmmsalz, (7a.1la. 

3^^cVclopropal6J]pregna-1,4.6-trlen-21-ca 9,ii-Epoxy-6.7-dihydro-17-hydroxy-3-oxo-.T^Lacton 

(6a,7a,11a)-; . . „ 

3H-Cyclopropa(6.7]pregna-4,6.dien-21-carbonsaure. 9.l1-Epoxy-e.7-dihydro-17-hydroxy^xo-. Methyle- 

ster, (6a,7a,11a,17a)-; , 
3'H-Cyclopropa[6.7lpregna-4,6.dien-21-carbonsaure, 9,11-Epoxy.6,7-dihydro-17-»iydroxy-3-oxo-. Monokali- 

umsalz, (6a.7a.11a.17a)-; . ^ „ , 

3'H-Cyclopropa[6,7]pregna-4.6-dien-21-carbonsaure. 9.11-Epoxy-6,7-dihydro-17-hydroxy-3-oxo-. r^Lacton. 

{6a,7a,11a»17a)-; v a 

Pregn-4-en-7,21-dicarbonsaure. 9.11 -Epoxy- 17-hydroxy-3-oxo-, rLacton. Ethylester. (7a,11a.17a)-; und 
Pregn-4-en-7,21^dicarbonsaure, 9.11-Epoxy-17-hydroxy-3-oxo-, -j^Lacton. 1-Methylethy1ester. (7a, 11 a, 17a)-- 
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pharmazeutisch unbedenkliches Sa!z davon ist 
slnd. 

8. Kombination nach Anspruch 7. worin der Gewichtev«rh«ereU,h etwa S.l bis etwa 15:1 betragt. 

9. Kombination nach Anspruch 8. worin der Gewichtsverhftltnisbereich etwa 10:1 betrSgt. 

10. Kombination nach Anspruch 1. worin der Angiotensin-.-Bezeptorantagonlst auspewah« ^ aus der Gruppe be- 

stehendaus: ^o^-rft cMn^raq? KT3-671 LR-B/081, Valsartan, A-81282, BBR- 

Saralasinacetat. Candesartan-Cilexet... CGP-63170^^^^ ^ ^^^^^^ ^Y- 

363. BlBS-222. BMS-184698,Candesartan CV-11194, EXP-3m^^ YM.31472. Losartan-Kalium, 

235656. PD-150304. U-96849, ^"97018 UP-27^2. WAY.12e227 

E.4177. EMD-73495. Eprosartan. "^-65021 J^rbesartan L-1592^^^ ^^^^ 
tan. UP-260-6. YM-358. CGP-49870, GA-0056, ^-'^^^•^'^^^^•^1^' ^^^ EXP-6803. EXP- 

BMS-180560. CGP.38560A. CGP-48369. ^^-2079^ 0E^34e9 ^^^^^ 
7711, EXP-9270. FK-739. HR-720. ICI-D6888. 'CI-DT^. 'CI-D8731 , Isoteol.n^^^^^ 
1-159874, LB B087. LY-285434. LY^302289 ^^'J^^^^^^i^^iXS^^^^^^ 

r;srEx?!s^9Tiis"^^^^^^ 

11. Kombinatton nach Anspruch 10. worin der Ang^tensin-.,-Bezeptorantaaonist ausgew.h. aus der Gruppe be- 

stehendaus: ^^r. ckir^ aatiq? kt3-671 l R-B/081, Valsartan, A-81282,BIBR• 

Saralasinacetat. Candesartan-Cilexet.!. CGP-M170 EMD-e^^^^^ 

363. BIBS-222. BMS-184e98. ^andesartan CV-11 194. e^P-3^^^^^ 2K YM-31472, Losartan-Kalium. 

235656. PD.1S0304, U-96849. U-97018AiP-275-22 WAY-12e227. 1^ 01 02, Tasosartan. Telmisar- 

E.4177. EMD-73495. Eprosartan. HN-65021^besarte^L-159^ PD-123177. 
tan. UP-269-6. YI\«-35B. CGP-49870. GA-00S6. L-159689, L-162234. L 182441 . i- low 



Revendlcatiom 
1. 



40 



4S 



t6rone 6poxy-st6roTde. 

Cornbina«onseton.arevendication1.dansiaquei.e,ed«antaaonisteder.cepteurdel'a.dost.ron^ 
est choisj parmi «es composes 6poxyd6s, 

Combinaison se.on la revendication 2. dans laquei.e ledit compose 6poxyd6 a un tragment 6poxy condense au 
cycle •^C" du noyau st6roide d'un compost 20-spiroxane. 

4. Combinaison seion ia revendication 3. dans .aquelie ledH compose 20-8pi,oxane est caractaris* par la presence 
50 d'un fragment 6poxy k substitution 9a. 1 1 a. 

5. combinaison salon la revendlcatton 2. dans iaquei.e .edit compose .poxyd* est choisi dans i-ensemble cor««tu6 
par les suivants : 

ester m.thy.ique de .^lactone d'acide (7«.11a.17a)-9.11-^poxy.17-hydroxy-3-oxo-pr6gn-4..ne- 
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tT::,^.^^ ^-^'^VliCue d-acide (7«.11a.17a)-9.1V.poxy-t7-hyclroxy-3.xo-pr.gn-4-.oe- 
Sl.l"'"Sde (6a7a,11a)-9.i1-.poxy-67-dihydro.l7-hydro.y-3-oxo-3-H.ycto^^^^^^ 

i-ritXTd?^^^^ 

;Sr"'d^Ur ethvliqu. d'addP. (7a,t.1a.17a)-9.11-.poxy.ir-hydroxy.3-oxo-pr.g«-4..ne- 

7.21-dicarboxyllque;et h,, v o ii Anr^v„.17_hvd^oxv-3-oxo-p^6gn-4-6ne■7.21-di- 

7^lactone d'Gster 1-m6thylethy»ique d'acide (7a,11a.'l7a)-9.11-epoxy-17 hydroxy J oxo p g 

carboxylique. 

bonyl-20-spirox-4-6ne-3,21-dione ou un de ses sels aoceptabies en pharmacie. 
Co.b,naison salon ,a revend.ca.ion 6, -^^^r^^^^ 

rerna^x»-xs^^^^^^^ 

rlSeFSeTS I'angiotensina II audit antagonlste de r6cepteur de ('aldosterone. 
Comwnalson selon la revendlcatlon 7. dans laquelte ladite p.age de rapport en polds va d'envlron cinq pour un ^ 
environ quinze pour un. 

9. Combinalson selon la revendfeation 8. dans laquelle ladUe plage de rapport en poids est d'envlron dix pour un. 

10. Combinaison selon la revendlcat«n 1 . dans la^uelle tedit antagonlste de r^cepteur de Vanglotenslne est ct«lsl 
dans I'ensemtjle constltu6 par les suivants : cmr M»a7 KT3-e71 LR-B/081. valsartan. A- 

acetate de saralasin, candesartan cilexetH. CGP-63;70 f MB^97 KT^^ 
81282, BIBR-3e3. BiBS-222,BMS.1 84698^ candesart^^^^^^ 

LB-B/057, LY-235e56, PD-1 50304, U-96849. U-97018. UP-275 ZZ, way ^ <^^f^ ' ^ ^ 

S.pls;ique.E.4177.EMD-73495.eprosartan,HN-650^^^^^^ 

11. Comblnalson seton la revendlcatlon 10. dans laquelle ledl. antagonlste de r^cepteur de rangiotenalne II estctK,lsl 
dans l'ensembleconstitu6 par lessuivants: ^-.-.^q emb-66397 KT3-671. LR-B/081, valsartan, A- 
ac6tate de saralasin, candesartan clexet.l, CGP-63\70 f MB 663^^^ L-161177, L.162154, 

81282, BIBR-363, BIBS-222, BMS.184698, 1 4V2 2K YM-3 472. losar- 

LR-B/057.LV-23S65a^PD.^^^^^ 

rCreirirSnTp-^e"^^^^^^^^ CBA-OOae, L-159689, U-1«2234. L-I 62441. L-1«3007et P- 

123177. 
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